Xanthurenic acid derivative formation in the lens is responsible for senile cataract in humans.
The tryptophan degradation pathway leads to NAD production via 3-hydroxykynurenine. Kynurenine aminotransferase (KAT) transforms 3-hydroxykynurenine into xanthurenic acid. In this study, we measured the activity of KAT in human lenses and studied the consequences of xanthurenic acid formation KAT activity was determined by the method of Tobes. Fluorescence spectroscopy and SDS-PAGE were used for the protein studies. Thin-layer chromatography and infrared and fast atom bombardment spectrometry were used for substance characterization. The KAT activity was detected in senile cataratous lenses, but was absent in the young lenses. Xanthurenic acid at physiological pH exists in equilibrium with its tautomeric form reported by us as oxo-xanthurenic acid (OXA), which is oxidized to di-oxoxanthurenic acid (DOXA), a naphthoquinone-like substance. The incubation of DOXA with crystallins in a solution of physiological pH led to crystallin crosslinking and formation of conjugates with glutathione. Xanthurenic acid is formed in human lenses. Its tautomerization and oxidation leads to a naphthoquinone-like substance, DOXA. DOXA provoked formation of conjugates with glutathione and crosslinking of crystallins. Thus, KAT activity seems to be the initial event in senile cataract formation in humans.